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doi:10.1016/j.asjsur.2012.04.007Summary Background: Dissecting aneurysms of the intracranial carotid circulation were
previously thought to occur primarily in young people presenting with cerebral infarction
caused by arterial stenosis and occlusion. The appropriate management of dissecting aneu-
rysms in the anterior circulation remains controversial, especially in patients who also present
with cerebral infarction. However, recent studies have reported better outcomes for patients
with middle cerebral artery (MCA) dissecting aneurysms involving surgically treated subarach-
noid hemorrhage (SAH). The purpose of this study is to describe a case of spontaneous SAH
from rupture of a dissecting aneurysm in the M2 segment observed in a 79-year-old man with
no sign of an ischemic neurological deficit, and also to review the clinical and radiological
features of cases reported since 1990.
Methods: Our review of the literature identified 24 cases of MCA dissecting aneurysms after
1990.
Results: Of the patients in these cases, 15 (63%) presented with pure bleeding and 7 (29%) with
ischemia, and two were detected incidentally. Our review also found that the outcome of
patients presenting with pure bleeding differed from those with ischemia. Patients with an
MCA dissecting aneurysm who presented with pure bleeding showed better outcomes if they
had surgery than if they did not. In contrast, the appropriate management of patients with
a dissecting aneurysm who present with ischemia remains controversial.
Conclusion: Our review found that the clinical course of patients presenting with ischemia
differed from that of patients presenting with pure bleeding. Most of the patients with
ischemia underwent progressive deterioration. However, while the outcome for patients witht of Neurosurgery, Chang Gung Memorial Hospital-Kaohsiung Medical Center, 123 Ta-Pei Road,
aiwan.
.org.tw (M.-H. Cheng).
n Surgical Association. Published by Elsevier Taiwan LLC. All rights reserved.
MCA dissecting aneurysm 43ischemia treated surgically was relatively good, it remained poor compared to the outcome for
patients who had been bleeding.
Copyright ª 2012, Asian Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
It is extremely rare for distal aneurysms to develop
secondary to dissection of the intracranial arteries. Most
intracranial dissecting aneurysms of the vertebrobasilar
system are associated with subarachnoid hemorrhage
(SAH), whereas those of the carotid system typically
present with cerebral infarction caused by arterial stenosis
and occlusion.1,2 It has also been reported that only 14% of
intracranial dissecting aneurysms causing hemorrhage
occur in the anterior circulation. These observations
suggest that local anatomic factors may play a role in the
pathogenesis of dissection.3
Most studies have focused on dissecting aneurysms
occurring in the vertebrobasilar system, with the patho-
genesis, clinical features, neuroradiographic findings, and
treatment of these aneurysms now well documented.4e8
Publications concerning dissecting aneurysms of the intra-
cranial carotid circulation have been limited to case
reports. Dissecting aneurysms of the intracranial carotid
circulation were previously thought to occur primarily in
young people presenting with symptoms such as headache,
focal neurological deficits, and intracranial hemorrhage.9
However, a number of recent case reports have described
SAH from a dissecting aneurysm of the intracranial carotid
circulation. These reports indicate that the clinical
features and pathogenesis of dissecting aneurysms of the
intracranial carotid circulation are not well understood.
Here we present a case of spontaneous SAH from rupture
of a dissecting aneurysm in the M2 segment, where there
was no sign of an ischemic neurological deficit.Figure 1 Computer tomography scan of a diffuse subarach-
noid hemorrhage over the basal cistern.2. Case report
A 79-year-old hypertensive man with abrupt onset of severe
headache during defecation was admitted to our hospital
on January 17, 2007. There was no initial loss of
consciousness, and on admission, his Glasgow Coma Scale
score was 15. The patient did not have a clear history of
trauma or heart disease. Headache and neck stiffness were
reported by the patient but there was no obvious neuro-
logical deficit. There were no abnormalities detected with
hematological and laboratory examinations, or with elec-
trocardiography, and there were no signs of sepsis.
Computed tomography (CT) performed upon admission
revealed a SAH (Fig. 1), the Hunt and Hess grade for which
was 2. A CT angiogram revealed segmental narrowing with
diffuse atherosclerosis and segmental stenosis in the M2
segment of both branches of the MCA (Fig. 2). Angiography
also identified a fusiform outpouching in the M2 segment of
the right MCA. The diagnosis was of a right M2 dissecting
aneurysm, but the etiology of this aneurysm was not clear.The patient underwent surgery on the day of admission
to prevent repeated hemorrhage. A right frontotemporal
craniotomy was performed and the distal sylvian fissure was
surgically exposed under an operating microscope. A fusi-
form dilated aneurysm about 2 cm long was visualized in
the M2 segment of the MCA (Fig. 3). The aneurysm was
wrapped with Teflon mesh. The post-operative course was
smooth and uneventful, and the present condition of the
patient is stable.
3. Discussion
Intracranial dissecting aneurysms have been reported with
increasing frequency and are recognized as a common
cause of stroke. Some reviews and case reports have
compared the outcomes of surgical and medical treatments
for these aneurysms. Nevertheless, the appropriate
management of dissecting aneurysms in the anterior
circulation remains controversial, especially in patients
who also present with cerebral infarction. In earlier studies
on this topic, such cases were typically reported to have
a very poor outcome.10 However, recent studies have
reported better outcomes for patients with MCA dissecting
aneurysms involving surgically treated SAH.
Our review of the literature identified 24 cases of MCA
dissecting aneurysms after 1990 (Table 1) 9,11e29 Of the
patients in these cases, 12 (50%) were male and 12 (50%)
Figure 2 Representative cerebral angiograms on the day of aneurysm onset. (A) Anteroposterior view of the right carotid showing
a fusiform dilation (green arrow) and narrow M2 lumen; (B) magnified image showing the dissected segment. Narrow (small arrows)
and normal (large arrows) sections of the M2 lumen are indicated. This is so-called the “pearl and string” sign.
44 M.-J. Chuang et al.female; 15 (63%) presented with pure bleeding and seven
(29%) with ischemia, and two were detected incidentally.
Themean age of all 24 patientswas 51.7 years (pure bleeding
group: 55.5 15.7 years; ischemia group: 47.6 11.3 years).
Of the seven aneurysm patients presenting with
ischemia, four (57%) had a dissection in the M1 segment of
the MCA (Table 2). In 10 (67%) of the patients presenting
with pure bleeding, the dissection was located more
distally, in either the M2 or M3 segment. A review of cases
of MCA dissecting aneurysms by Kurino et al11 reportedFigure 3 Photographs of the operative view showing the
M2 dissected segment. M1/2 and M2/3 bifurcations were
identified.similar findings, with M1 dissection occurring in 69% (9 of
13) of patients presenting with ischemia but in only 30% (3
of 10) of patients presenting with pure bleeding. It was
previously thought that dissecting aneurysms tended to
occur proximally in the anterior circulation because of the
arterial pressure being stronger there than in the distal
branches. The difference in the typical segment of the MCA
in which dissection occurs suggests a difference in the
pathogenesis of dissection between patients presenting
with pure bleeding and those presenting with ischemia.11
Our review also found that the outcome of patients
presenting with pure bleeding differed from those with
ischemia (see Table 2). Most of the patients with pure
bleeding had a good outcome, with this being the case for
75% (9 of 12) of those treated surgically. Only two patients
with pure bleeding had a poor outcome (Table 3), with one
having died and the other presently comatose. However,
both these patients were admitted to hospital while deeply
comatose. A smaller number of patients were managed
conservatively, 66% (2 of 3) of whom died. One of these
patients was alert upon admission, but she collapsed 7 days
later due to rebleeding.
Vulnerability to rebleeding has been reported for dis-
secting aneurysms of the vertebrobasilar circulation, with
the rate of rebleeding within the posterior fossa being as
high as 30%. Some authors view this information as an
indication for emergent surgery within the anterior circu-
lation.8,30 Ohkuma31 has presented a series of cases of
dissecting aneurysm in the intracranial carotid circulation
with SAH. Rebleeding within 14 days of the aneurysm was
reported to have occurred in half of the patients. This
suggests that early surgery is critical for preventing rerup-
ture and SAH in cases of dissecting aneurysm of the MCA.
Patients with an MCA dissecting aneurysm who pre-
sented with pure bleeding showed better outcomes if they
had surgery than if they did not. In contrast, the appro-
priate management of patients with a dissecting aneurysm
who present with ischemia remains controversial. Our
review found that 57% (4 of 7) of such patients had a poor
final outcome, despite being alert upon arrival at hospital.
Two of the four patients received emergent surgery, but
progressive infarction resulted in severe morbidity. One
patient who was admitted with both bleeding and ischemia
and did not undergo surgery collapsed on Day 8 of hospi-
talization due to rebleeding. The clinical course of patients
presenting with ischemia differed from that of patients
Table 1 Case reports of middle cerebral artery dissecting aneurysm since 1990.
Reference (year) Region Age &
gender
Initial angiogram findings Treatment Prognosis
Presentation with bleeding
Sasaki et al (1991) R M3 41 F M3 stenosis Excision and STA-MCA
anastomosis
Good recovery
Chang et al (1998) R M1 73 M M1 aneurysmal dilation No operation Good recovery
Mizutani et al (1998) M1 41 F M1 stenosis Wrapping with cotton
gauze
Good recovery
Abiko et al (1999) R M1/2 59 F R M1/2 aneurysmal
dilation with double
lumen sign
Clipping and wrapping
with Biobond
Death
Bosch et al (1999) L M1 68 M L M1 aneurysmal dilation No operation Death
Hashimoto et al (1999) L M1 56 F M1 aneurysmal dilation
and stenosis
Clipping and STA-MCA
anastomosis
Severe morbidity
Nimura et al (2000) R M1/2 61 F String sign in M1 segment
and M2 occlusion
Coating with muscle Moderate morbidity
(L hemiplegia)
Ono et al (2001) R M1/2 68 F No definitive aneurysm-
like finding
No operation Death
Nakashima et al (2001) R M2/3 63 F No definitive aneurysm-
like finding
Clipping Severe morbidity
Nakashima et al (2002) R M2 29 M No definitive aneurysm-
like finding but R M2
occlusion
Trapping Good recovery
Isono et al (2002) R M1 30 M R M1 aneurysmal dilation Clipping Good recovery
Ning et al (2003) L M1 50 M L M1 aneurysmal dilation Clipping and wrapping Good recovery
Sakamoto et al (2003) L M3 65 F M3 aneurysmal dilation Excision and STA-MCA
anastomosis
Good recovery
Sakamoto et al (2003) R M2 41 M M2 aneurysmal dilation Clipping in the first
operation. Wrapping and
STA-MCA anastomosis as
2ndoperation. (5 months
later)
Rebleeding after 5
months, followed by
good recovery
Shioya et al (2004) L M2 64 M L M2 occlusion but no
definitive aneurysm
Clipping and wrapping
with Bemsheets
Good recovery
Presentation with ischemia
Fu et al (1996) R M1/2 38 M M1 aneurysmal dilation
and occlusion
Intra-arterial fibrinolysis
tx
Good recovery
Abiko et al (1999) L M1 33 F L M1 aneurysmal dilation
with severe stenosis
No operation Severe morbidity
Presentation with both bleeding and ischemia
Kawaguchi et al (1997) L M2 48 M L M2 occlusion but no
definitive aneurysm
Wrapping and STA-MCA
anastomosis
Mild morbidity (motor
aphasia)
Mizutani et al (1998) M 1/2 67 F M1 aneurysmal stenosis
and M2 occlusion
No operation Death
Kurino et al (2002) R M2 þ R A2 45 M R M2 aneurysmal dilation
and R A2 segmental
dilation
No operation Good recovery
Niikawa et al (2002) R M1 46 F R M1 aneurysmal dilation Clipping and wrapping Severe morbidity
Incidental finding
Piepgras et al (1994) R M3 56 F M3 enlarged saccular
aneurysm
Excision and STA-MCA
anastomosis
Good recovery
Fujimura et al (1997) L M1 20 M Intramural hemorrhage Clipping Good recovery
L Z left; MCA Z middle cerebral artery; R Z right; STA Z superficial temporal artery.
MCA dissecting aneurysm 45presenting with pure bleeding. Indeed, most of the patients
with ischemia underwent progressive deterioration. In the
series of cases reported by Kurino,11 71% (5 of 7) of patients
presenting with an MCA dissecting aneurysm and ischemiadied under conservative treatment. Kurino emphasized the
importance of revascularization surgery in patients expe-
riencing recurrent ischemia. However, while the outcome
for patients with ischemia treated surgically was relatively
Table 2 Treatment and outcome in 24 cases of middle cerebral artery dissecting aneurysm.
Clinical group
(n cases)
Location (n) Treatment (n) Number of patients per outcome
GR MD SD D
Hemorrhagic (15) M1(5), M2(7), M3(3) Surgery with anastomosis (3) 3
Surgery without anastomosis (9) 6 1 1 1
Conservative (3) 1 2
Ischemia (2) M1(1), M2(1) Surgery (0)
Intra-arterial fibrinolysis (1) 1
Conservative (1) 1
Both (5) M1(3), M2(2) Surgery with anastomosis (2) 1 1
Surgery without anastomosis (1) 1
Conservativea (2) 1 1
Incidental finding (2) M1(1), M3(1) Surgery with anastomosis (1) 1
Surgery without anastomosis (1) 1
GR: good recovery; MD: moderate disability; SD: severe disability; D: death.
a Includes external decompressive craniotomy.
46 M.-J. Chuang et al.good, it remained poor compared to the outcome for
patients with pure bleeding.
Our review identified nine patients with pure bleeding
who did not receive revascularization. The majority of
these patients had a good outcome; the two patients who
did not show good outcomes arrived at the hospital in
a comatose state. The patient in our case study received
wrapping without revascularization, as there was no
evidence of ischemia. No neurological deficit was observed
during the course of post-operation follow-up. This suggests
that strong evidence of ischemia is required before revas-
cularization is performed. In this regard, it may be prudent
to first look for reductions in cerebral blood flow with single
photon emission CT.
However, it is still unclear if revascularization surgery can
be indicated for patients with a dissecting aneurysm in whom
there is no evidence of ischemia. Many believe thatTable 3 Cause of poor outcome in cases of MCA dissecting ane
Age & gender Region Initial status on
admission
Treatmen
Presentation with bleeding
59 F R M1/2 Comatose Clipping a
with Biob
68 M L M1 Comatose No opera
68 F R M1/2 Alert with L
homonymous
hemianopsia
No opera
63 F R M2/3 Comatose Clipping
Presentation with ischemia
33 F L M1 Alert with R hemiplegia No opera
Presentation with both bleeding and ischemia
67 F M1 Alert No opera
56 F L M1 Alert with mild R
hemiparesis
Clipping a
anastomo
46 F R M1 Somnolent Clipping a
L Z left; MCA Z middle cerebral artery; R Z right; STA Z superficiarevascularization minimizes the risk of cerebral infarction
associated with trapping procedures, eliminates the risk of
rebleeding by excluding the diseased vessel from circulation,
and stops potential longitudinal progression of thedissection.
The treatment in our case did not reduce the risk of
further dissection, stenosis or thromboembolic risk.
Indications for the surgical treatment of ruptured dis-
secting aneurysms of the MCA, as well as guidelines for the
timing of any such treatment, have not been established.
This is because of the perceived ambiguity in the natural
history of ruptured dissecting aneurysms of the MCA. Miz-
utani et al4 identified a variety of internal elastic lamina
and intima lesions in nonatherosclerotic aneurysms unre-
lated to the branching zones. From this identification,
a pathological classification of fusiform aneurysms was
proposed, which has been supplemented by pathological
material from vertebrobasilar arteries. However, we agreeurysm.
t Prognosis Cause of poor
outcome
nd wrapping
ond
Death Initial damage
tion Death Initial damage
tion Death Rebleeding on Day 7
Severe morbidity Intra-operative
bleeding
tion Severe morbidity Progressive infarction
tion Death Rebleeding on Day 8
nd STA-MCA
sis
Severe morbidity Progressive infarction
nd wrapping Severe morbidity Progressive infarction
l temporal artery.
MCA dissecting aneurysm 47that a strong relationship does exist between the patho-
logical features of an aneurysm and its clinical course.
Recently, a technique of proximal occlusion in which
coils or balloons are used has been developed as an endo-
vascular treatment for dissecting aneurysms.32e34 The
advances in endovascular surgery have afforded safe
treatment of these aneurysms, especially in posterior
circulation. However, the report of experience of endo-
vascular treatment in MCA dissecting aneurysm is limited.
Fu et al35 found intra-arterial fibrinolysis to be effective in
a patient with a major cerebral arterial occlusion caused by
an embolus or thrombus arising from a dissecting aneurysm.
Despite the risk of hemorrhage, this endovascular tech-
nique may be considered in high-risk patients undergoing
direct surgery. Innovative technological advances in
developments of intra-arterial stents maybe provide
a therapeutic option in the future.
In conclusion, we recognize that the indications for
surgical treatment of MCA dissecting aneurysm are not well
defined. Most studies have focused on dissecting aneurysms
occurring in the vertebrobasilar system where the treat-
ment has been open surgery or endovascular surgery.
However, it is doubtful that the conclusion reached
regarding the vertebrobasilar system could also apply to
carotid circulation. In addition, difficulties remain in
determining the type of aneurysm present from angio-
graphic studies. Nevertheless, this is the best approach for
determining the connections between the pathogenesis,
clinical features, neuroradiographic findings, histopa-
thology, and treatment of aneurysms.References
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